SUMMARY The mechanism of tissue and cell injury in ischaemic bowel necrosis is unclear. The present study investigated the role of oxygen derived free radicals in the development of bowel necrosis using injections of platelet activating factor (PAF) into the mesenteric vasculature. Animals were pretreated with allopurinol or superoxide dismutase together with catalase, before administration of PAF. Superoxide dismutase/catalase markedly improved the PAF-induced lesions, indicating that most of the intestinal damage after PAF injection is because of the release of oxygen radicals. The major source of oxygen radicals is xanthine oxidase, as allopurinol ameliorated small bowel lesions. Pretreatment with allopurinol produced a significant (p<0-01) preventive effect on PAF induced hypotension. In contrast, superoxide dismutase/catalase did not alter PAF induced hypotension. Superoxide dismutase/catalase pretreatment improved PAF induced haemoconcentration and leucopenia, while allopurinol showed no effect.
Platelet activating factor (PAF), also named AGEPC' or PAF acether,2 is an endogenous phospholipid mediator which is produced by a wide variety of cells3'4 and mediates a myriad of biological responses. l Platelet activating factor is produced by ischaemic intestinal tissue' and our previous work has shown that injection of PAF in rats produced necrosis of the intestinal tract. 6 The lesions in our experimental model are morphologically indistinguishable from those of human ischaemic bowel necrosis or necrotising enterocolitis. The pathogenesis of bowel necrosis after PAF injection is probably not a result of thromboembolic phenomena6 but rather of release of secondary mediators,7-' resulting in mesenteric vasoconstriction and subsequent ischaemia. The mechanism of tissue injury and cell necrosis, however, remains unclear. Recent evidence suggests that oxygen derived free radicals may be abundantly produced in ischaemic tissues, accounting for at least part of the damage observed."'" The major source of oxygen radicals in postischaemic tissues appears to be the enzyme xanthine oxidase,'='5 high levels being found in intestinal tissue.617 It is probable that oxygen radicals are generated during the postischaemic reperfusion period after PAF administration and play an important role in the development of bowel necrosis. In the present study, we investigated any attenuating effects of the ubiquitous superoxide dismutase/catalase and allopurinol (a xanthine oxidase inhibitor) on PAF induced bowel necrosis. Superoxide dismutase metabolises superoxide anions and catalase converts subsequently formed hydrogen peroxide to more innocuous substances.
Methods

RATS
Male Sprague-Dawley rats weighing 275 (±50) g were anaesthetised with pentobarbital ip. The carotid artery and jugular vein were cannulated for blood pressure monitoring, drug administration, and blood sampling as previously described.6 PAF, (1-0-alkyl-2-0-acetyl-sn-glycero-3-phosphocholine, Calbiochem-Behring, La Jolla, CA, USA) was diluted from a stock solution in ethanol and stored at -70°C. Working solutions were prepared in 2.5 mg/ml bovine serum albumin saline solution. Four low in groups (b), (c), and (d) thereafter (Fig. 3) .
Interestingly, the group receiving superoxide dismutase/catalase (a) had a significantly (p<0-05) milder leucopenia. All groups also developed marked increase in haematocrit (Hct) 15 minutes after PAF administration which remained high in groups (b), (c), and (d) (Fig. 4) . Pretreatment with allopurinol had no effect on PAF induced haemoconcentration while superoxide dismutase/catalase pretreatment (group a) significantly ameliorated the haemoconcentration (Fig. 4) . Intraperitoneal injection of pentobarbital on sham operated controls had no significant effects on blood pressure, haematocrit, WBC count, and intestinal perfusion. Both superoxide dismutase/catalase and allopurinol significantly (p<.001) ameliorated intestinal perfusion (as assessed by supravital staining) and attenuated the necrosis (Fig. 5) . Only 40% of the small bowel showed perfusion when PAF was given alone, while pretreatment with superoxide dismutase/catalase or allopurinol improved perfusion to 70%. The degree of necrosis (histological score) also improved. In most animals injected with PAF Our present studies indicate that most of the tissue damage in the bowel is a result of reperfusion injury caused by release of oxygen radicals. PAF, whether endogenously produced or exogenously administered, also acts on leucocytes to produce oxygen radicals. These toxic oxygen metabolites damage endothelial cells and produce increased vascular permeability. Our observations also suggest that oxygen radicals also play a role in PAF induced leucopenia and haemoconcentration. The detailed mechanism, however, awaits further study.
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